Optimization of Sonic Hedgehog Delivery to the Penis from Self-Assembling Nanofiber Hydrogels to Preserve Penile Morphology after Cavernous Nerve Injury.
Erectile dysfunction (ED) is a significant medical condition, with high impact on patient quality of life. Current treatments are minimally effective in prostatectomy, diabetic and aging patients due to injury to the cavernous nerve (CN); loss of innervation causes extensive smooth muscle (SM) apoptosis, increased collagen and ED. Sonic hedgehog (SHH) is a critical regulator of penile SM. We developed a self-assembling peptide amphiphile (PA) nanofiber hydrogel for extended release of SHH protein to the penis after CN injury, to suppress SM apoptosis. In this study we optimize the animal model, SHH concentration, duration of suppression, and location of delivery, to maximize SM preservation. SHH treatment suppressed apoptosis and preserved SM 48%. Increased SHH duration preserved SM 100%. Simultaneous penis/CN delivery increased SM 127%. Optimization of SHH PA delivery is essential for clinical translation to ED patients, and the PA vehicle has wide applicability as an in vivo delivery tool.